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1
$S=\{(m, x)|m\in\{r,p\}, x\in\Re_{+}=[0,00)\}$ : . , $\{r, p\}$ , $r$ 1
(failure repair), $p$ (preventive maintemance) . , $x$ }
;





$\lambda(x)$ : $x\in[0, \infty)$ .
, .
2 $n=1,2,3,$ $\cdots$
$X_{n}^{b}$ : $n$ (begin of functioning period);
$X_{n}^{e}$ : $n$ (end of functioning period). , [
, $1\mathrm{f}X_{n}^{e}=X_{n}^{r}$ ,
$X_{n}^{e}=X_{n}^{p}$ ;
$M_{n}$ : $n$ (kind of maintenance) , $M_{n}\in\{r,p\}$ ;
$X_{n}^{e}=(M_{n}, X_{n}^{e})$ : $n$ $\mathrm{i}.\mathrm{e}.(M_{n}, X_{n}^{e})=(M_{n}, X_{n}^{M_{n}})$ ;
$\tau_{n}$ : $n$ . $\tau_{n}=X_{n}^{e}-X_{n}^{b}$ ;
$a_{n}$ : $n$ ;
$a_{n}=(a_{n}, T_{n+1})$ : $n$ . $T_{n+1}\in[0, \infty)$
(i.e., , $T_{n+1}$ , $T_{n+1}$ G [
) ;




: $\pi\in\Pi$ ( ,
),
$\pi$ : $(H_{n-1}, X_{n}^{b}, X_{n}^{e})\vdasharrow A,$ $n=1,2,3,$ $\cdots$ , (1.1)
: $\pi^{s}\in\Pi^{s}$ ( , , ) ,
$\pi^{s}$ : $X_{n}^{e}-tA,$ $n=1,2,3,$ $\cdots$ , i.e., $\pi^{s}(H_{n-1}, X_{n}^{b}, X_{n}^{e})=\pi^{s}(X_{n}^{e})$ , (1.2)
$(t, T)$ : $\pi^{(t,T)}\in\Pi^{(t,T)}$ ( , $\pi^{(t,T)}$ ,
$\pi^{(t,T)}(X_{n}^{e})=\{$
$(1, T)$ , $M_{n}=r$, $X_{n}^{e}=X_{n}^{r}\in[0, t]$ ,
$(2, T)$ , $M_{n}=r$, $X_{n}^{e}=X_{n}^{r}\in(t, T]$ ,





(A1): $0<p_{1}<p_{2}\leq 1$ ;
(A2): $0<c_{1}<c_{2}$ ;
(A3): $\lambda(x)$ $x$ , $\lambda’(x)>0,$ $x\in[0, \infty)$ , , $\lambda(\infty)=\infty$




4 $R_{1},$ $R_{2}$ $t$ ,
5 $T$ , 6 $t$
$T$ . , $(t, T)-$
, $(t, T)-$ .
, , ,
. , .
$X_{n}^{e}$ $n$ $a_{n}$ ,
$Ra_{n}$ , $c_{a_{n}}$ , pa 0 , ,
$1-p_{a_{n}}$ $X_{n}^{e}=X_{n}^{r}$ . ,
, $Cp$ ,
0 . $n+1$ ,
$X_{n+1}^{b}$ . $X_{1}^{b}=x0$ ,




$\pi^{*}$ , , .
$\pi$ , $(H_{n-1}, X_{n}^{b}, X_{n}^{e})$ $n$ $a_{n}$
. , , $\overline{F}(x)$ $f(x)$
.
$\overline{F}(x)=\exp\{-\int_{0}^{x}\lambda(y)dy\}$ , $f(x)= \frac{f(x)}{F(x)}\overline{F}(x)=\lambda(x)\overline{F}(x)$ . (1.5)
, Ross (1970)
.
1( ) , $v(x)$ $g$







$\phi_{\pi}\cdot(x\mathrm{o})=g=\min\phi_{\pi}(x\mathrm{o})$, $\forall x0\in S$ (1.7)
\pi \epsilon
. $v$ $g$ , , .
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, Weibull , ,










$J_{11}(t, T)$ $=$ $p_{1}\overline{F}^{p1}(t)\{(p_{2}-p_{1})(c_{2}-p_{2}c_{p})\lambda(T)+(p_{1}c_{2}-p_{2}c_{1})\lambda(t)\}$ , (2.4)
$J_{12}(t, T)$ $=$ $p_{1}(p_{2}-p_{1})(c_{2}-p_{2}c_{p}) \lambda’(T)\int_{0}^{t}\overline{F}^{p_{1}}(y)dy$ (2.5)
$J_{21}(t, T)$ $=$ $-p_{2}(p_{2}-p_{1})(c_{2}-p_{2}c_{p}) \overline{F}^{-p2}(t)\{(\overline{F}^{p2}(t)-\overline{F}^{p2}(T)-p_{2}\lambda(t)\int_{t}^{T}\overline{F}^{\mathrm{P}2}(y)dy)$ (2.6)
$+\lambda(T)(\lambda(T)-\lambda(t))\overline{F}^{p2}(T)\}$ , (2.7)
$J_{22}(t, T)$ $=$ $p_{2}(p_{2}-p_{1})(c_{2}-p_{2}c_{p}) \lambda’(T)\int_{t}^{T}\overline{F}^{p2}(y)dy$ . (2.8)
, Weibull .
4(Weibull ) $m>1$ , , $\eta>0$ Weibull
, , .
$\lambda(x)=\frac{m}{\eta}(\frac{x}{\eta})^{m-1}$ , $f(x)= \frac{m}{\eta}(\frac{x}{\eta})^{m-1}e^{-(x/\eta)^{m}}$ , $\overline{F}(x)=e^{-(x/\eta)^{m}}$ . $\text{ }$ (2.9)
, , , .
5( , , ) $a>0$ $\Gamma(a)$ , , $a>0,$ $x\geq$
$0$ $G(a, x)$ .
$\Gamma(a)=\int_{0}^{\infty}e^{-s}s^{a-1}ds$ , $G(a,x)= \int_{0}^{x’}e^{-s}s^{a-1}ds$. (2.10)
,
$\overline{G}(a, x)=\Gamma(a)-\overline{G}(a,x)=\int_{x}^{\infty}e^{-s}s^{a-1}ds$ . (2.11)
.
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$\int_{0}^{x}\overline{F}^{p}(y)dy=\int_{0}^{x}e^{-p(y/\eta)^{m}}dy=\frac{\eta}{mp^{1/m}}\int_{0}^{p(x/\eta)^{m}}$ e-\mbox{\boldmath $\theta$}s -lds $= \frac{\eta}{mp^{1/m}}G(\frac{1}{m},p(\frac{x}{\eta})^{m})$ , (2.12)
$\int_{x}^{\infty}\overline{F}^{p}(y)dy=\frac{\eta}{mp^{1/m}}\overline{G}(\frac{1}{m},p(\frac{x}{\eta})^{m})$ , (2.13)
$\int_{t}^{T}\overline{F}^{\mathrm{p}}(y)dy=\frac{\eta}{mp^{1/m}}\{\overline{G}($ $\frac{1}{m},p(\frac{t}{\eta})^{m})-\overline{G}($ $\frac{1}{m}$ $p( \frac{T}{\eta})^{m})\}$ . (2.14)
, Arflcen(1978), (1991) , .
$G(x,a)=e^{-x}x^{a} \sum_{n=0}^{\infty}\frac{x^{n}}{a^{\overline{n+1}}}$ , for $0\leq x\ll a$ , (2.15)
$\overline{G}(x,a)=e^{-x}x^{a}\sum_{n=0}^{\infty}\frac{(1-a)^{\overline{n}}}{(n+1)!l_{n}l_{n+1}}$ , for $a\ll x$ , (2.16)
, $l_{n}=L_{n}^{(-a)}(-x)$ Laguerre
$l_{0}=1$ , $l_{1}=x+1-a$ , $l_{n}=((n-a-1)(l_{n-1}-l_{n-2})+(n+a)l_{n-1})/n$ , (2.17)
. , $x^{\overline{n}}=x(x+1)(x+2)\cdots(x+n-1)$ .
.
$\frac{\mathrm{g}\mathrm{g}f_{\grave{4}}\#\mathrm{R}\mathrm{f}\mathrm{f}\mathrm{i}(t^{*},T^{*})\xi*b67l\triangleright \mathrm{f}^{\mathrm{l}/}\mathrm{X}\mathrm{A}}{\mathrm{S}\mathrm{t}\mathrm{e}\mathrm{p}0(\mathrm{m}\mathfrak{B}1\mathrm{b})\cdot x^{(0)}\cdot=(0,1)^{T},x^{*}.=x^{(}}..\cdot 0),$
$k:=1,$ $\rho^{(1)}=1$
$/k\mathrm{Y}/$ 1 $\lceil J_{22}w-J_{12}\xi\rceil\backslash$’ $\mathrm{k}[perp] 1\backslash$ $\prime \mathrm{b}\backslash$.Step $\mathrm{k}:x^{(k+1)}:=x^{(k)}-\rho^{(k)}(\overline{J_{11}J_{22}-J_{12}J_{21}}\wedge\lfloor_{-\overline{J}_{\overline{2}1}w+J_{11}\xi}^{\bigvee_{lZ^{\mathrm{w}}1\mathit{4}\backslash }}.\rfloor)_{x=X^{(:)}}$
if $||z(x^{(k+1)})||<\epsilon$
then Stop. $x^{*}$ is optimal.
else $x^{*}:=X^{(k+1)}$ . Let $k:=k+1,\mathrm{S}\mathrm{e}\mathrm{l}\mathrm{e}\mathrm{c}\mathrm{t}0<\rho^{(k)}<1$ and Go to Step $\mathrm{k}$ . $\square$
.
$p_{1}=1/3,p_{2}=2/3,$ $c_{1}=200,$ $c_{2}=300,$ $g=400$, , $\eta$ ,
$m$ .
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